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【摘要】 目的 研究压力大小可控的培养系统，以实现组织工程化生物膜的动态培养。 方法 根据帕斯卡定律的基本
原理，设计培养基压力的控制方法，建立由培养皿、蠕动泵、压力控制模块、主控器与检测模块等组成的组织工程化生物
膜动态培养系统。 结果 该系统可实现培养基于 0.12~19.76 mmHg 压力范围内的控制。 结论 该系统为适宜压力范围
内的生物膜培养提供所需的压力环境，为组织工程化生物膜动态培养技术提供新思路。
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【Abstract】 Objective To investigate the culture system that can control the culture pressure and realize the dynamic
culture of tissue engineered biofilm. Methods According to the basic principle of Pascal's law, a control method of media
pressure is designed, and a tissue engineered biofilm dynamic culture system is established. The system is composed of
culture dish, peristaltic pump, pressure control module, main controller and detection module. Results This system can
realize the pressure control of the culture with a pressure range of 0.12-19.76 mmHg. Conclusion This system provides the
pressure environment of biofilm in suitable pressure range required for culture. It provides a new method for tissue
engineered biofilm dynamic culture technology.
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ρgV（式 1）[16]。 其中，F 为液体中任一点的压力；ρ 为
液体密度；g为重力常数；V为液体总体积。
在一圆柱形容器中， 设两处连通口， 进液口 s0
和出液口 s1（图 1）。 经推算，该容器中任一点压力为









































Fig. 1 Schematic diagram of culture dish structure
图 2 系统结构示意图
Fig. 2 Schematic diagram of system structure
a：固定平台；b：监测口；c：出液口；d：进液口
a: fixed platform; b: monitoring port; c: liquid outlet; d: liquid inlet
图 3 培养皿结构图
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面积 s0不变，通过改变出液口截面积 s1以控制培养
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图 4 系统运行程序流程图
Fig. 4 Flow chart of system running program
（式 3）
图 5 实测出液口截面积与培养基压力值关系曲线及其 S 曲线拟合
曲线
Fig. 5 Relation curve between the output area and the pressure
value. Solid line for measured curve and dashed line for S curve
fitting curve
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